Detection of human neutrophil elastase by aptamer affinity capillary electrophoresis coupled with laser-induced fluorescence using specified site fluorescently labeled aptamer.
As a multifunctional serine protease, human neutrophil elastase (HNE) plays critical roles in a variety of physiopathological processes, such as acute lung injury, emphysema, atherosclerosis, and arthritis. The quantification of HNE is important in many applications. In this paper, we report an aptamer affinity capillary electrophoresis coupled with laser-induced fluorescence (CE-LIF) assay for detection of HNE using a tetramethylrhodamine (TMR)-labeled DNA aptamer probe. The affinity complex of HNE and DNA aptamer probe was well separated from the unbound aptamer probe in CE separation based on the difference of electrophoretic mobility. Broad complex peaks appeared due to possible multiple binding. The 45-mer aptamer having TMR labeling on the 40th T base was used as affinity probe, as larger complex peaks were obtained. We investigated the effects of various metal cations (Na+, K+, and Mg2+) in sample buffer on the binding of HNE and the aptamer in CE-LIF analysis. The presence of Na+, K+, or Mg2+ in sample buffer caused a decrease of complex peaks, and Mg2+ showed a larger effect. Under optimized conditions, this aptamer CE-LIF assay enabled the detection of HNE at 0.5 nM. This assay showed good specificity and allowed for detection of HNE spiked in diluted human serum sample. Graphical abstract The complex of HNE and DNA aptamer probe was isolated from the unbound aptamer probe in CE separation due to difference of electrophoretic mobility, allowing a CE-LIF assay for HNE.